The aim of this study was to develop a community-based disaster prevention and mitigation program for volunteer leaders of villages in disaster-prone areas of Bangladesh. The action research method was used in this study. The target area was 10 villages. A needs survey for disaster prevention and mitigation was conducted among 100 village volunteer leaders (10 leaders from each village). Based on survey results, disaster prevention and mitigation training programs were developed and training contributed to enhancing volunteer leaders' knowledge and techniques. In order to implement disaster prevention and mitigation activities in the community, the cooperation of the Bangladesh Red Crescent Society (the local counterpart in this study) was vital Follow-up programs were modified according to the needs of the target area. Collaborative community-based activities conducted together with municipalities and NPOs will have to be empowered to continue disaster prevention and mitigation activities in the area.
Introduction
Japanese researchers planned to apply a research method developed in Japan for disaster-prone areas in Bangladesh. This method was community-based triage for affected vulnerable people in a disaster, which will be taught to disaster volunteer leaders.
The People's Republic of Bangladesh (hereafter "Bangladesh") is a densely populated country with the world 8th world largest population of 164 millio 1) people. Bangladesh's birth rate is 20.07 per 1,0001 1) , which is relatively-high in the Asian region. The ratio of children under the age of 5 is high at10.6 1) . Also, Bangladesh has the world's fifth-highest disaster risks 2) . Natural disasters such as flood, high tides, and tornadoes have occurred often. In 1970, a cyclone that struck the Bay of Bengal caused the world's worst damage with 300,000 fatalities 3) , while in 1991, another cyclone claimed the lives of 138,000 people 4) . And even during quiet periods, people have been suffering in their daily lives by retained sea water called "a creeping disaster". Bangladesh Red Crescent Society ("BDRCS") runs 56 Maternal and Child Health Center ("MCH Center") through Bangladesh. These centers provide primary health care services. Each center has a community midwife, an assistant midwife and two health promoters who work together with community leaders and volunteers.
At researchers' university (Japanese Red Cross College of Nursing), disaster education project was implemented from April 1, 2011 to March 31, 2014. In this project, research fellows from Asian disasterprone countries (Bangladesh, Indonesia and Thailand) were invited to undergo training in disaster nursing. As a result, the research fellows were able to achieve their objectives by developing their own disaster nursing textbooks and educational materials. Research fellows from Bangladesh became the counterparts in this project. This is the report on items from 2014 to 2016 marked on action research in developing and implementing the program (Figure 1 ).
Methods

Qualitative-descriptive study: Action research
As the first step of this study, researchers visited target areas and conducted a prior survey to study village leaders' knowledge and awareness of disaster prevention and mitigation activities in the areas. The next step was to apply the community-based triage method developed in Japan for Bangladesh. Researchers and counterpart personnel developed a program that took into consideration disaster culture and living habit. The third step was implementation of the programs. The forth step was to evaluate behavioral changes after training and modify the content of next training. According to Tsutsui 's Action Research Theory, action research takes a participatory approach, where researchers and persons involved in the community work together. It is a democratic method that produces not only academic result, but also changes that can influence the society itself 4) . Moreover, Holter and Schwart-Barcott [1] described the four advantages of action researches: Collaborative works between researchers and community individuals (cooperators); a practical problem-solving method; changes by implementation; and building of theory. Lathlean [2] started the following three advantages: intervention. Close follow-up of the situation; and creation of logical result rather than statistics. Accordingly, the researchers decided to use the action research [3] [4] [5] .
Aim: Development of a community-based disaster prevention and mitigation program for volunteer leaders of villages in disasterprone areas of Bangladesh Definition of terms: Village-level leaders means MCH Center stall (community midwife, assistant community midwife and health promoters), and village leaders and disaster volunteer leaders who work with them [6] . Method: Ten villages of Mushigong Union, Satkhira Province, were targeted. A total of 100 disaster volunteer leaders (10 per village, average pop.2,000) participated. The 100 participants divided into four groups. Each group participated in a two-day seminar on communitybased disaster prevention and mitigation. Before the seminar, questionnaire was distributed to participants to test their knowledge of disaster prevention. Participants' attitude and commitment to seminar program were also observed by researchers [7] .
Description of participants: 100 disaster volunteer leaders from 10 villages participated. There were 49 males and 51 females, and the average age of participants was 26.6. Their professions were housewives, students, farmers, shop keepers and teachers. Forty-nine of them had participated in volunteer activities before, while 51 of them had not.
Contents of community-based disaster prevention and mitigation program developed:
Counterparts of this study (two officers of BDRCS, and two MCH Center midwives) acted as instructors in English and Bengali. A oneday, 6-hourlong training seminar was given to disaster volunteer leaders, and a two-day training seminar of 3 hours each day was given to sub-disaster volunteer leaders. The contents of the seminar was to create a hazard map for each village, and group discussion to decide topics for disaster programs desired. Major topics listed were:
Health after disaster (treatment of diarrhea, skin problems); 2. Awarning system; 3. First aid in disaster; 4. Knowledge of disasters; 5. shelter management [8] ; 6. Items to stock pile for disaster response; 7. Transportation of ill or injured persons, Based on the result, the researchers created seminar contents and simulations. • 100% of participants answered that the seminars were helpful for self-help and mutual-help in disasters.
• The most beneficial practical information that participants learned in the seminars were 1. first aid, 2. disaster knowledge, 3. warning systems. Many participants commented that they want to share the knowledge and skills they had acquired with villagers and communicate this at village meeting.
Discussion of the community-based disaster support program developed
•
In the post-seminar questionnaire, participants indicated that not all villagers knew about disaster warning system and they lacked disaster prevention knowledge. Therefore, they tried to disseminate disaster information to villagers through simulation and checked shelters. Disaster volunteer leaders had received disaster prevention training but not yet disseminated their knowledge among villagers. Further, during rainy season, retained seawater often caused flooding, but villagers did not recognize this as a disaster. For these reasons, it was recognized that ongoing education for village disaster volunteer leaders of villages was needed in order to spread disaster prevention information among villagers.
• Based on findings from the questionnaires and observation of participants' attitudes, researchers confirmed strong needs for education in disaster prevention and mitigation. The key point was how to develop community-based disaster prevention education program that would become ingrained in the community and gain villagers' positive involvement. This seminar program was based on needs of disaster volunteer leaders. They learned about first aid and followed the simulations with strong interest. The researchers believe that sustained cooperation with counterparts is essential for sustaining these community-based disaster activities. Programs for volunteer leaders should be developed based on progress made in disseminating information among villagers.
Community based simulationdrill
Based on findings from the questionnaires and observation of participants' attitudes, researchers confirmed strong needs for education in disaster prevention and mitigation. The key point was how to develop community-based disaster prevention education program that would become ingrained in the community and gain villagers' positive involvement. This seminar program was based on needs of disaster volunteer leaders. They learned about first aid and followed the simulations with strong interest. The researchers believe that sustained cooperation with counterparts is essential for sustaining these community-based disaster activities. Programs for volunteer leaders should be developed based on progress made in disseminating information among villagers.
Period: May, 2016
Method: 20 disaster volunteer leaders (2 disaster volunteer leaders per village out of the 100 trainees of the seminar were selected. Among them, 10 leaders were responsible for five villages each and simulations were carried out at two venues (the square in front of a municipal office and a schoolyard). After the simulation, researchers evaluated whether these disaster volunteer leaders could play the role of community disaster volunteer leaders.
Cooperators: 20 disaster volunteer leaders out of the 100 seminar trainees.
• It became clear that 99% of the participants had experienced natural disaster. The most common was cyclones, named by 78%. All participants had experienced some type of natural disaster such as a cyclone, tornado, flood or earthquake.
• Problems encountered during a disaster: drinking water, foods, and (damage to) houses, in that order. Health problems, in descending order of prevalence, were injuries, diarrhea, skin problems and pneumonia.
• 73% of participants had participated in disaster prevention education offered by NGOs in the past. Disaster prevention activities they were currently carrying out included confirming shelter locations, giving villagers disaster information and stockpiling supplies.
• 48% of participants has received disaster prevention education, while 52% were learning about disaster for the first time.
• Prior to the seminar, participants had attended disaster prevention education given by BDRCS and Caritas, an NGO. Kalitas. Their answers about information needed for disaster prevention education were building disaster-resistant houses on high ground, learning about disaster prevention, and being able to reach a shelter safely.
• 88% were familiar with the expression "people vulnerable to disaster" who need help" in disaster, and 40% knew what types of people were vulnerable. After the seminar, participants answered that the Content of the seminars had been clear. Simulation drill: The 20 disaster volunteer leaders were divided into two groups. Each group created a scenario of a cyclone for this simulation drill. In each group, leaders took responsibility for five major activities (guiding evacuation, rescuing the injured, transporting the injured and giving first aid and overall assessment of simulation drill). Here is the scenario of one drill for reference.
Result of simulation drill
• Fifty village participants cooperated with the 10 disaster volunteer leaders, guiding villagers to the shelter and rescuing the injured. Most of the villagers were past trainees out of the 100 participants. First aid was provided by the community assistant midwife who worked for MCH Center nearby. The 100 disaster volunteer leaders who finished the training seminar divided into two groups to organize simulation drill.
• Disaster volunteer leaders created a scenario making use of the concepts and knowledge they studied and organized communitybased disaster prevention simulation drills.
• Judging from disaster volunteer leaders' answers to the questionnaire after the simulation drill and observation of their attitude, researchers judged that the volunteers had acquired sufficient ability.
• After the simulation drill, when researchers asked the disaster volunteer leaders plus 10 villagers about effectiveness of the simulation drill, all of them answered that it was an effective drill for themselves and the villagers and that they could translate their knowledge for actions.
Discussion of the simulation drill
• Through this simulation practice, it became clear that disaster volunteer leaders must acquire skills or knowledge in five area: collecting information, guiding evacuation, transporting the injured, administering first aid, and assessing conditions ( Figure  2 ). For the next step following assessment, disaster volunteer leaders must think of whether the injured need to be transferred to an MCH Center or a hospital or whether first aid is sufficient.
• In the simulation drill, leaders had 30 minutes to act before cyclone would reach the village, so villagers are needed to move quickly. More drills are needed as far as providing assistance to vulnerable neighbors and getting them to a cyclone shelter is concerned.
• Regarding transporting the injured, this was done properly using stretchers as the volunteers had practiced in training program.
Rescue of a drowning person and getting a person down from a tall tree were done promptly. First aid was well performed. Many villagers came to see the simulation drill, an indication that many villagers were interested in such simulation drills.
Two issues were came up in the simulation drill. One was that, in the drill, it was impossible to guide villagers' livestock to the shelter. In the next simulation drill, practice in evacuating livestock must be included. As a Japanese proverb says, "disaster strikes just when people have forgotten about the previous one, " so simulation drills should continue to be held once a year in future. The other issue was for disaster volunteer leaders and neighbors to know in advance who would help which vulnerable people. These two points are also issues in Japan.
Conclusion
This study was able to identify the study needs of disaster volunteer leaders. Based on these needs, researchers and counterparts created a training seminar program and trained disaster volunteer leaders, which helped improve disaster volunteer leaders' knowledge and skills. However, this kind of program and training for disaster volunteer leaders must be continued in order for it to contribute to community-based disaster prevention and mitigation. Researchers overseas can only offer limited support, due to distance, the language barrier, differences in culture and customs, and funding. Therefore, researchers must continue working together and cooperating with counterparts to refine the content of the program and it implementation, and also involve the administrative authorities and NGOs to empower community for disaster preparedness. Simulation drill
